Value ofHistorical Studies
It is not surprising that many Presidential Addresses have a historical perspective. Most are given by people of some maturity and from the platform of middle age it is irresistible to look back on the development of the professions we practise. Progress in surgery depends not only on the discoveries of a curious and enquiring mind, but also on their practical application. So often has the one just eluded the other that an attempt to identify when and why can be interesting, illuminating and evocative. A dispassionate judgment and a yard-stick of measurement are necessary and are likely to coexist only in maturity, fashioned by time and experience.
The dazzling flash of intuition or genius which transcends the ordered march of logic is rare and unpredictable, but it is a fascinating and profitable exercise to try to follow the chain of thought which has led more gradually to success. The historian has the further opportunity of observing the fate of theories when tested in practice and can thus derive at leisure tenets and principles of enduring value. The descriptions of disease and its treatment left by bygone clinicians are, from this point of view, a most rewarding study. It is chastening to find how frequently much of what we believe to be new in our own generation has already been considered in an earlier one. We truly stand on the shoulders of our predecessors and will often have cause to be thankful that this human pyramid was so soundly based.
The student could be spared the dreary didacticism to which the study of the art of medicine is increasingly subjected if only it was replaced by this sort of historical teaching. Unfortunately, it is not only during his early training that the student's time is beguiled and his mind clouded by the immense amount of detail it is expected to digest. At a later stage, when he begins to practise his art, he will find that it is almost impossible to do any work at all if at the same time he tries what is euphemistically called 'to keep up to date'. The enormous mass of published material, much of it repetitive and unconstructive and increasing year by year, is threatening to choke interest and progress at the source. Only with the maturity brought by time and experience can the art of 'skipping'be acquired and, in the press of time spent in 'keeping up to date', maturity itself may soon be unattainable. In place of the largely unrewarding drudgery of 'keeping up to date', I therefore urge on the young specialist the pleasures and benefits of historical study. It will demand imagination and sympathy, but these are qualities which will themselves be fruitful sources of knowledge and a unique means of sharpening experience.
Thirty Years Ago In 1934 I was a house surgeon at Golden Square. At that time mastoidectomy for acute infections was, after tonsillectomy, the commonest operation in our specialty. Some might reflect that at a still earlier period mastoidectomy would have had the precedence. However that might be, as these two operations figured so largely, they were the ones we house surgeons were first taught. It was a rare clinic which was not followed by at least one mastoidectomy; usually there were two and sometimes three. On several occasions in the past few years, bidding farewell to senior colleagues, I have remembered how they stayed after the clinics and showed us how to use a gouge and hammer to exenterate the cell systems of the mastoid. Looking back I can only marvel at and be thankful for their fortitude and patience and for the many hours they spent showing us how to do mastoid operations. Yet those few years in the middle 1930s marked the end of an era. Undeniably it was fun while it lasted. Nothing has quite equalled the satisfaction of seeing the gush of pus which followed the first stroke of the gouge or of witnessing the noisy brat of Friday who had been the pallid, toxic child ofWednesday.
Already there were signs of a change in the natural history of aural suppuration and a steady fall in the numbers of cases, which became a dramatic drop with the introduction of sulphonamides and then penicillin. To those who began work in otology after this phase and spent their I 467 apprenticeship in a less hectic atmosphere, mastoidectomy for acute suppuration will have been a rare and often difficult operation in unfamiliar territory. How interesting to reflect that, not so long ago, it was entrusted to relatively inexperienced trainees. How extraordinary to learn that down the ages it had proved daunting to surgeons who had not flinched at bone operations of greater complexity and difficulty.
Pre-history
The mastoid and tympanic portions of the temporal bone retained a curious surgical untouchableness until recently. The proclivity of our forebears to beat each other about the head had, before the dawn of history, resulted in surgical operations to remove and even replace parts of almost every other bone of the skull vault. To an otologist the most important portion of the temporal bone is in the base of the skull and injury here does not result in the exposure and escape of the cranial contents which had stimulated the primitive surgeon's efforts. Trauma therefore failed to attract his attention, whilst the range of inflammatory affections which could and should have done so remained unknown. The evolution of the mastoid operation is an epitome of the changing face of otology, and in tracing the steps which have led to our present techniques I hope to demonstrate the importance of history, if only we heed its lessons.
Valsalva
Although illnesses which were almost certainly due to aural suppuration and its complications were described by the ancient Greek physicians, the real basis of these disorders remained unknown. It was not until three hundred years ago that the anatomical continuity of the nasopharynx with spaces in the tympanic and mastoid portions of the temporal bone was first demonstrated by the Padua school of anatomy. Nevertheless these anatomical discoveries were not accompanied by any clearer understanding of suppurative infections in the ear, for the humoral conception of disease still dominated and clouded medical thought. One of these anatomistsurgeons, Valsalva (1666-1723), applied the knowledge gained by his dissections to explain how pus in the cranial cavity found its way into the temporal bone and drained through the drum membrane, believing the aural suppuration to be secondary to that inside the skull. He never realized that the reverse was true even though once, when he observed a case where pus had broken through the mastoid cortex, he utilized the opening to syringe through the bone into the external meatus. The patient recovered but Valsalva failed to appreciate the full significance of the sequence of events he had described. The further step of deliberately creating an opening into the cortex in similar cases escaped him, yet curiously enough the idea of such an operation was not new. It had been advocated, but not performed, one hundred years previously to effect a communication between the tympanic cavity and the outside world in cases of deafness and tinnitus. It was thought that the air in the tympanic cavity became turbulent ifthe eustachian tube was occluded, causing a buzzing noise which could be cured by evacuating the air through the mastoid antrum and cells. Fortunately this arm-chair theory was not then tested by practice. Unfortunately, the operative conception which could so usefully have been applied in cases of suppuration faded from memory, although the data were available on which it could have been justified and advocated. Petit Some years after Valsalva had missed the way Jean Louis Petit (c. 1760) advocated opening the mastoid bone for the treatment of suppuration and did the operation on several occasions (Ballance 1919) . He developed this drainage procedure by analogy with the treatment of osteomyelitis in other bones, believing that the same surgical principles should apply. He also believed that the mastoid infection originated in the nasopharynx and spread by the eustachian tube into the tympanic cavity and mastoid process. This belief was a piece of inspiration, for the existence of bacteria and the method of spread of inflammatory processes were then unknown. Petit used the exfoliative trephine to bore a hole through the mastoid cortex into the diploe and stated that: 'If pus had formed it will be evacuated and, if not, much will have been accomplished by taking away the outer table; we shall have gained the whole time that the pus would have taken to make its way through'. He was well ahead of his time in thus advocating operation on the bone before pus had broken through the cortex. His inspired and accurate reasoning was unconvincing to his contemporaries and to several successive generations of surgeons, and was also vitiated by some disastrous misapplications. Petit's work was neglected and often denigrated until a resurgent interest was stimulated by Dezeimeris in 1838 (Ballance 1919 ) and thirty or forty years later the seal of respectability and scientific accuracy was added by the German morbid anatomists.
Failure of Wilde and Toynbee
Wilde (1815-76) and Toynbee (1815-66) were groping in the same direction and knew of Petit's work or at any rate the revival of it, but they somehow failed to realize its significance, even though they both tried to base their practice on morbid anatomy and taught the importance of considering clinical problems in terms of pathology. In this they were certainly in the van of knowledge and leaders of otological thought, yet they did not grasp the importance of Petit's work andregardedhis operationasextremelyhazardous, to be done only as a desperate measure if death was impending. It is probable that neither of them ever opened the mastoid bone for suppurative mastoiditis and certain that they advised against it. Toynbee, the enthusiastic dissector and morbid anatomist, examined post mortem many temporal bones with suppurative disease, work which could have proved the truth of Petit's teaching, but his usually clear, deductive brain surprisingly failed to see the connexion. His period was against him, as the bacterial origin of disease was undiscovered and the significance of the anatomical continuity of the tympanic cavity and mastoid air cells with the nasopharynx was unrealized, and his imagination, unlike Petit's, could not fill the gap.
Wilde's failure to appreciate Petit's ideas is almost more puzzling and surprising, for Wilde had in fact devised and described the use of an incision through the skin and periosteum down to the bone in cases of aural suppuration in which there was obvious post-aural inflammation. There is no record of how often he did this operation and he restricted it to cases where conservative measures had failed. The undoubted success of this procedure in many cases, especially in infants and young children where the cortical layer of the bone is thin and fairly easily eroded, still left Wilde unenthusiastic and his mind remained closed both to the merit of his own invention and to its logical extension of opening the underlying bone. It is hard to see why these great men, Toynbee and Wilde, went astray. Perhaps it was because they were pioneers and, without the stimulus of contemporary workers in their own field, failed to find independent work in other fields which might have supplied the connecting link.
Schwartze
The German otologists of the nineteenth century were fortunate in their colleagues, for the work and teaching of Virchow and Cohnheim placed an emphasis on pathology which for many years permeated the whole of German medical thought and training. The otologists shared in the general enlightenment and the almost simultaneous discovery of anisthesia enabled them to put to the test the validity of the principles which the contemporary pathologists were so fruitfully expounding. Schwartze developed Petit's ideas, making use of the advances in morbid anatomy and anesthesia, correlating them with what was known ofanatomy and what he further discovered by dissections and at operations. The publication of his views and results in 1873 opened the era of modem surgical otology. In the short space of ten or fifteen years, otological practice was revolutionized and a new world of surgical treatment was disclosed. Aural suppuration was then a very common childhood condition, indeed almost ubiquitous among the poor. The mastoid operations introduced by Schwartze liftcd the burden of deafness from thousands of children and cured completely some of the most fatal illnesses hitherto known.
It is instructive to reconsiderjust what Schwartze did teach and practice. I had always thought that he did a complete c-llular exenteration for acute suppurative mastoiditis but his aims were more modest (Schwartze & Eysell 1873 , Schwartze 1885 . With chisels and gouges he removed the cortex, usually working from a spot where pus had broken through or where the bone was discoloured or softened. When the bone was intact he described and utilized an area of the cortex b_hind the junction of the meatal roof and posterior wall which is perforated by a leash of vessels and invariably overlies the antrum. It is also invariably present even when the spine of Henle is rudimentary and it is an easier landmark than McEwen's triangle. This interesting anatomical point is rarely made nowadays, but it is a valuable one and I have taught it for a number of years. With a sharp spoon Schwartze then removed purulent granulations and softened bone and usually entered the antrum. He thought it was 'superfluous to remove more cortex than is absolutely essential to the establishing of communication with the antrum'. If the antrum was not found at a depth of 2 5 centimetres it was unnecessary, or too risky, to seek further. The tip was opened only if disease could be followed down into it. The operation cavity was irrigated with a disinfectant and a drainage tube was inserted. Thus Schwartze removed the obvious disease in the bone, but made no attempt at a complete clearance. Nevertheless, he created a formal procedure which has been the basis of every subsequent mastoid operation.
Mastoid Cell System
The earlier modifications of Schwartze's operation were all directed to a more extensive removal of diseased bone than was possible for Schwartze with the instruments at his disposal. The rongeur was thetechnical addition withwhich the surgeon could safely nibble away undermined cortex. Jansen and others introduced various types of rongeur and with their use the pattern of the cellular structure of the mastoid bone gradually became known; as it is nowadays in grave danger of being forgotten, I hope a brief recapitulation will not come amiss.
The mastoid tip consists of a superficial and deep The superficial layer is part of the gallery lying behind the posterior meatal wall. The deep layer is part of the gallery running posterior to the vertical porticn of the facial canal, the retrofacial gallery, and may extend medial to the facial canal and reach the sphenoid. The lateral sinus is in close proximity. The importance of the tip was recognized by Schwartze who exenterated carious bone and granulations from within it but Gruening of New York went further and advised removing it completely whenever its cells were approached by or involved in the suppuration (Whiting 1905) . Whiting stressed the need to follow Korner's cells, which overlie the antrum, anteriorly into the root of the zygoma. Trautmann's name was given to the mass of cells situated deeply and filling the pyramidal space between the external semicircular canal anteriorly, the tegmen superiorly and the lateral sinus inferiorly. These cells continue superficially, posterolaterally into an angle noted by Citelli and merge inferiorly with another and superficial gallery of cells external and posterior to the lateral sinus. In the depths of Trautmann's triangle, just above and behind the prominence of the external semicircular canal there is another group of cells which may penetrate deeply into the petrous portion of the bone, sometimes to its apex. Unsuspected disease was often found in these various groups of cells, and their systematic exenteration, gallery by gallery, a formal ablation of the mastoid cell system, gradually became the accepted practice. Where in 1873 Schwartze removed obvious disease and opened free drainage to residual infection, Whiting in 1905 described the 'complete mastoid operation' which added exenteration of the zygomatic cells and amputation of the mastoid tip to Schwartze's procedure. Finally, Ballance in 1919 wrote, of an operation he had performed, that 'nothing of the mastoid was left but its inner cortical layer'. The alert improvization of Valsalva, the inspired and bold theme of Petit, the magnificent development of Schwartze are all here resolved in this finale of Ballance. Time has added nothing more, although improvements in technology, notably the electrically driven burr, better focused lighting, irrigation, suction and above all magnification, have made the exercise more precise and its omission or incomplete performance less excusable.
Radical Mastoidectomy
With the virtual extinction of acute suppurative mastoiditis, much of the surgery of today is concerned with chronic disease in the middle ear. The German otologists of the last century who laid the foundations of acute mastoid surgery were also conversant with the pathology of chronic middle ear suppuration and were familiar with cholesteatoma and the disasters to which it can lead. Their approach to the eradication of chronic disease was to extend the limits of the Schwartze operation. The courage as well as the logic of their surgery must be considered in relation to the current practice in England, where otologists of the same period were attacking the problem by doing various types of more or less blind ossiculectomy through the meatus. It could be said that this was less logical but more courageous. The radical mastoidectomy as we know it today was evolved in the 1880s in Germany and was a settled technique at the beginning of this century. Removal of the outer attic wall to expose the attic and removal of the posterior meatal wall to the level of the descending portion of the facial, canal to expose the tympanic cavity were routine procedures. These exposures were followed by complete clearance of the middle ear structures, including the drum, and thefashioning ofmeatalflapsto improve access to the residual cavity which was to be lined with skin growing from the raw edges of these flaps. Thiersch grafts to the walls of the cavity followed in the 1890s.
Conservation ofHearing
The advanced disease with which the older otologists were chiefly dealing naturally concentrated their attention and energies on the techniques of clearance, but they were well aware of the need to preserve the ossicles, for the role of these bones in hearing, as taught by Helmholtz, had become current knowledge. A number of conservative modifications of the radical operation thus gradually evolved in conformity with the dual principles of eradicating disease and preserving function. One such operation, introduced by Heath (1906) , was widely used for a time and I mention it especially, not because it was a particularly good method but because an important part of his technique was to leave intact the most anterior portion of the outer attic wall in order to preserve the attachment of the superior portion of the drum membrane. This manoeuvre is coming into fashion again to facilitate middle ear reconstruction but Shrapnell's membrane, which is attached to this area of bone, plays little part in the mechanism of hearing and can be sacrificed without loss from this point of view, whilst removing the last portion of the outer attic wall enormously improves exposure and access and is desirable for this reason. At any rate, although the term tympanoplasty had not been coined at the end of the last century, the ideas of conservation and repair were understood and practised within the limits of the surgical techniques then available.
In the last twenty years these techniques have greatly improved, as more precise surgery under magnification has become possible. The modern German school set the pace by devising various flaps and grafts whereby the remnants of the middle ear, after the eradication of disease, can be more efficiently utilized in hearing. In the excitement engendered by the conception of plastic repair, the fundamental need to clear the temporal bone of disease must not be forgotten. Unfortunately, eradication of the disease has not been sufficiently stressed. Every mastoid and every middle ear must be explored with an open mind, the surgeon being prepared to pursue disease into every nook and cranny at whatever sacrifice of tissue. It is wrong to set out with the intention of doing a specific type of repair operation, for disease may be discovered which, if properly removed, may make this particular procedure impossible. The attempt to make it possible by an incomplete clearance will lead only to ultimate failure and with extraordinary prescience Ballance made this point in 1919, counselling against 'type' operations and using the very term.
All the mastoid operations of the older otologists had as a common denominator the invariable initial stage of meticulous exenteration of the mastoid cell system. This has become less of a routine in recent years, perhaps from the conception that cellular and acellular mastoid bones are subject to different forms of infection or are due to itdogmas which I find hard to understand or believe. Even where dense, ivoryhard, sclerotic bone encases the antrum, cells can usually be found in the tip or in Citelli's angle, often containing obvious disease. Although such cells may appear healthy, I would hate to rely on a naked-eye judgment knowing that active disease is present elsewhere in the bone. I distrust the sclerotic bone as a conception and prefer to open the mastoid widely believing that disease so disclosed and eradicated is preferable to the theoretical risk of spreading infection in healthy bone. The contemporary German otologists teach that the antrum and attic and cells can be inspected with the microscope through a narrow tunnel bored with a burr. A decision on the health or otherwise of the area is then made on this inspection. The manceuvre is given the name of 'controlling' the cavity, but it would take more than this impressive name to convince me that the technique is safe or sound. I hope that there will be a reappraisal of this cellular and acellular conception.
A Generally Applicable Technique ofMastoidectomy Like the older school of otologists, I believe that the whole bone must be explored if active disease is present in any part of it. The technical conception of dealing with the mastoid and tympanic areas at separate operations is gaining ground nowadays and I believe it is a rational approach. Some surgeons begin with an exploratory tympanotomy and follow the disease backwards, but lesions in the antrum or in separate groups of cells may thereby be overlooked. It seems to me more desirable to clear the mastoid first and to deal with the middle ear later when the mastoid area is healed and the tissues stable. Sometimes the middle ear disease is so well localized in the attic that it can be cleared at the same time as the mastoid, but for gross destruction in the middle ear, with no possibility of reasonable repair, a radical mastoidectomy is necessary to get a dry and epithelialized cavity, making good the hearing loss later with a hearing aid.
Many years ofteaching and demonstrating have shown the value of simplicity. I have developed a method of dealing with these various forms of active temporal bone disease which I hope will be considered simple and which can be used for almost every type of case. I favour a post-aural incision and have always advised against the socalled endaural incisions which were developed by Lempert in 1928 and 1938 for the Schwartze operation in children. He maintained that his approach was technically easier then the postaural one and that it avoided the deformity of a sunken post-aural scar. I have never been able to understand either of these contentions, for ugly scars were never necessary and can be repaired, whilst the difficulties of access often encountered in this endaural incision I believe are much more objectionable. In addition, the skin of the meatus and concha are detached from one another, prejudicing flexibility in the fashioning of flaps for closure. I use a U-shaped incision with its base set posteriorly (Fig 2) . The upper part is horizontal in the hair line and gives full access to the attic.
The posterior curved portion is also in the hair line, so that any degree of mastoid pneumatization is accessible, as well as the temporal and sternomastoid muscles. The inferior limb of the U is extended downwards in one of the creases invariably found behind the pinna at the level of the lobule. In a few months the scar is invisible. The skin and subcutaneous tissues only are divided and the flaps undermined at the level of the temporal fascia. The anterior flap is stripped forward in this plane until the posterior wall, floor and roof of the membranous meatus are reached and put on stretch. The fibrous tissue condensation between the temporal fascia and the meatus is divided, exposing the posterior, superior and inferior margins of the bony meatus, freeing the meatal channel which is then gently dissected from the bone. The pinna and the external meatus are now clear of all attachments except that of the drum at the tympanic ring and the anterior meatal wall. A few millimetres inferior to the attachment of the temporal fascia a horizontal incision is made in the periosteum from the bony meatus (Fig 3) . The temporal muscle is dissected upwards off the temporal squama and the periosteum with the insertion of the sternomastoid muscle is dissected downwards (Fig 4) . The whole of the posterior surface of the mastoid is thus exposed with only three incisions, one through the skin and two through fascia. These incisions preserve all the skin of the meatus and concha for any sort of skin flap that may subsequently be needed and also allow any form of muscle or fascia graft. Thus part of the exposure and the time spent in making it are really preparations for the closure. The mastoid antrum is next exposed through the perforated area of bone already mentioned. No matter how sclerotic the mastoid may appear to be, I advise exploring the tip. It is surprising how often this discloses a superficial gallery of cells and how often this superficial exenteration has to be continued into a deeper one. If the tip is very large and cellular I remove it, a matter of little difficulty owing to the previous clearance of the sternomastoid insertion. However, with an electrically driven burr it can easily be exenterated and the space later filled with a flap of the sternomastoid muscle. I find it quicker to do the coarse work with gouges, Heath's for preference, and continue in the deeper galleries with burrs of appropriate sizes. The prominence of the external semicircular canal is an early landmark and is the guide in position and depth for all the subsequent bone work. The dura of the middle cranial fossa and of the lateral sinus are also important landmarks and I usually expose a small area of both. As Ballance said, the deep cortex ofthe bone is the limiting layer and everything down to it must be cleared. If the case is one of acute infection, the operation is now complete. The cavity, if large, is filled with muscle rotated from the temporal muscle above and the sternomastoid muscle below. The use of muscle to fill these cavities was described by Kisch (1928) but the value of the method has only recently been realized; as a student I saw him do many of these operations and have ever since been an advocate of the procedure. I usually suture the wound completely and insert into the meatus a small pack of halfinch ribbon gauze impregnated with bipp to restore the membranous meatal wall to the bony meatus, leaving it in place for a week.
Up to this point the operation is complete for acute suppurative mastoiditis: it can also be the first part of a staged procedure for chronic suppurative otitis media. The second stage, some months later, would take the form of a myringoplasty, perhaps combined with a repair of the ossicular chain. There is also a case for stopping at myringoplasty and reconstituting the ossicular chain at a third-stage operation.
Sometimes obvious disease is visible in the attic and, as it may be localized to this area, I then usually remove the outer attic wall with burrs of appropriate sizes, under magnification, clear away granulations or cholesteatoma and suture the post-aural incision. A second-stage tympanotomy is done later if necessary to complete the clearance of disease in the tympanic cavity or to repair the ossicular chain.
When clearing the attic, obvious disease may be seen extending forwards into the tympanic cavity; then, if gross florid middle ear changes have also been observed by otoscopy, a radical mastoidectomy will be inevitable. However, the operator is still not definitely committed (Ellis 1953) . The skin of most of the meatal channel has already been freed down to the tympanic ring and, with a fine dental dissector, the posterior wall is now further dissected forward in continuity with the drum membrane. The posterior half of the Fig 5. A, lateral sinus. B, line of section to remove. C, overhanging pyramid of bone. D, descending facial canal. (Figs 5 & 6from Ellis, 1953, by kindpermission) tympanum is often still concealed by a pyramidal mass of bone which projects forward from the posterior wall ( Fig 5) . This can be removed with a wide gouge placed parallel with and in a plane anterior to the descending portion of the facial nerve. A sharp tap with a Heath's hammer fractures the overhang along the line shown in Fig 6. It can also be burred away posteriorly from the meatal aspect, at the same time lowering the posterior meatal wall until the round and oval windows are clearly seen. It may then be possible to dissect away all the disease, even if this necessitates sacrificing some of the ossicular chain. The wound is sutured and a tympanotomy done later to repair the chain.
If a radical mastoidectomy has been necessary, part of the superior and inferior walls of the cavity can be covered with suitable skin flaps cut from the intact meatal and conchal skin. Following the teaching of my old chief Lionel Colledge, I cover the remainder of the cavity with Thiersch grafts. A thin graft is cut, placed in the cavity and packed reasonably firmly in position with half-inch ribbon gauze impregnated with bipp. The pack is built up to fill the cavity and drawn out through the meatal opening and another graft with its raw surface outermost is placed on the pack. The anterior end of this graft is long enough to be doubled back over the upper, lower and posterior edges of the meatal opening (Fig 7) so that all raw surfaces are covered with skin graft. The posterior wound is then sutured. Not every cavity heals by first intention but, if only 10% of the graft 'takes', it is 10% which would otherwise have to be covered from the skin edge. If the bone work is carefully done and deep pockets avoided, and if granulations and middle ear mucosa are thoroughly removed, the graft should and does 'take', usually over a large area and sometimes completely. I have found primary grafting to be quite satisfactory and have now given up waiting for a bed of healthy granulations to form for the insertion of a graft at a secondary operation. Unhealed cavities are due partly to faulty operation technique and partly to faulty post-operative care. The first I need not labour, as we have all had to reopen some of our own unsatisfactory cavities and have discovered residual disease we could have sworn we had removed. During the post-operative period, in areas where the skin graft has not taken, there is a race between the growing skin edge along the surface of the cavity and the growing granulations from the surface. If granulations become exuberant and burgeon over the skin edge, epithelialization is brought to a halt and the stationary skin edge becomes fibrotic. Thus, in a neglected case it is not sufficient to remove the exuberant granulations; the skin margins must also be excised for a few millimetres to restore a healthy growing skin edge.
If the mastoid cavity is large, I rotate muscle into the mastoid portion of it. The muscle flaps can be formed from the temporal or sternomastoid muscle or from both depending upon the size and shape of the cavity and how much one wishes to fill. Incisions are made into the muscles from the posterior end of the original horizontal incision through the fascia below the linea temporalis. These incisions split rather than cut across the muscles. The temporal muscle flap is often too rigid but can be made to fit snugly into the cavity by transverse cuts into its central fascial lamina (Fig 8) . If the mastoid cavity is part of a radical cavity, the remaining portion, of which the muscle now forms the posterior wall, is Thiersch grafted. The method I have described is in essence followed by many otologists and I only make the slight claim that the technique can be used as a routine, yet is flexible and versatile and can be modified to deal with almost every type of case to effect almost any kind ofrepair.
The Future
The evolution of the mastoid operation illustrates the development of much of our knowledge: there was first a lack of essential data; then came observation of the facts without successful deduction, followed by an inspired and accurate leap forward but without the necessary proof. Finally came the discovery of the essential processes involved in the disease, providing proof of the cure which had earlier been suggested but rejected. The acquisition of knowledge usually follows this pattern of what might appropriately be called 'stop-go'. Careful observation and experiment are essential but they are greatly accelerated by a pinch of audacious inspiration.
Can the study of the past help in developing new ideas in the present and can this study be used to prophesy the future? I firmly believe that it can but until the teaching of medical history becomes better established these questions must remain rhetorical. 'High heaven rejects the lore of nicelycalculated less or more' and I have tried to show how much the achievements of our own generation depended upon the labours of our predecessors in search of truth. Yet, 'What is truth?' said jesting Pilate and would not stay for an answer. In history there exists much of the knowledge we seek, but we must learn how to uncover it. A study of the past is therefore not only an intellectual exercise for leisure moments but also an invaluable weapon in the armoury of scientific discovery.
